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sugar and starch to be used for this purpose include limits for total ther-
mophilic spore count, flat sour spores, thermophilic anaerobic spores, and
sulfide spoilage spores.

Concern for thermophilic spores in these ingredients is related to their
high heat resistance and their ability to cause defects in foods held at
elevated temperatures because of inadequate cooling and/or storage at too
high temperatures. Examination of equipment surfaces, product in process,
or finished product is in some cases useful for location of foci of spore
buildup. Methods to determine these spores (AOAC, 1980; APHA, 1976,
1984; NCA, 1968) are adequate for application in microbiological criteria.
Microbiological criteria involving thermophilic spore counts have been
useful as purchase specifications to specify quality of or check ingredients
intended for use in low-acid heat processed foods (see sections of Chapter 9
that apply).

Measuring Metabolic Products

Metabolic products produced during growth of microorganisms have
been used to estimate bacterial populations and to express quantitatively
the effect of microbial activity on the quality of foods.

Organoleptic Examination

Organoleptic examinations of foods are used extensively for evaluation
of quality attributes such as taste, odor, body and texture, color, and
appearance. The food industry uses these examinations to classify certain
foods into quality grades. For basic information about Organoleptic eval-
uations of foods, see Amerine et al. (1965) and Larmond (1977).

Use of Organoleptic examinations of foods to evaluate microbial activity
is limited, as the effect of microbes on Organoleptic attributes varies.
Certain microorganisms act upon the constituents of a food and produce
marked changes in perceptible characteristics of the food; others are rel-
atively inert biochemically and produce little change. The effect of certain
levels and/or types of microorganisms on perceptible characteristics in
foods varies with differences in food composition and physical-chemical
characteristics. For example, objectionable odors in a perishable food may
result from extensive microbial activity; on the other hand, large microbial
populations do not necessarily cause perceptible odor problems. In ad-
dition, alterations in packaging and distribution methods can interfere with
normal expected changes in quality characteristics of a perishable food
(see Chapter 1). Microbial types on meat, poultry, and fish stored under
refrigeration in vacuum packages or in modified gaseous atmospheres